Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.003 Å; R factor = 0.034; wR factor = 0.084; data-to-parameter ratio = 15.6.
The title compound, [V 2 F 2 O 4 (C 12 H 8 N 2 ) 2 ], is a centrosymmetric binuclear vanadium(V) species with the metal ions in a distorted octahedral environment. The symmetry-equivalent V V atoms exhibit coordination geometries defined by cisterminal fluoride and oxide groups, unsymmetrically bridging oxide groups and the N-atom donors of the phenanthroline ligands. The crystal packing is stabilized by weak intermolecular C-HÁ Á ÁO and C-HÁ Á ÁF hydrogen bonds.
Related literature
For the properties and applications of oxyfluoridomolybdates and -vanadates, see: Adil et al. (2010) ; Burkholder & Zubieta (2004) ; DeBurgomaster & Zubieta (2010) ; Jones et al. (2010) ; Michailovski et al. (2006 Michailovski et al. ( , 2009 . For examples of solid phase vanadium oxyfluorides in the presence of coligands, see: Ouellette et al. (2005 Ouellette et al. ( , 2006 ; . For hydrothermal preparation of metal oxyfluorides, see: Gopalakrishnan (1995) ; Whittingham (1996) ; Zubieta (2003) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) x; y; z À 1; (iii) x; y þ 1; z.
Data collection: SMART (Bruker, 1998 ); cell refinement: SAINT (Bruker, 1998) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: CrystalMaker (Palmer, 2006) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008 
Comment
Metal oxyfluorides exhibit a range of compositions and considerable structural versatility that give rise to useful physical properties and potential applications (Adil, et al., 2010; Burkholder & Zubieta, 2004; DeBurgomaster & Zubieta, 2010; Jones et al., 2010; Michailovski, et al., 2006 Michailovski, et al., ,2009 Ouellette et al., 2005 Ouellette et al., ,2006 ; . Hydrothermal chemistry offers one approach to the preparation of novel metal oxyfluorides where the complexity of the synthetic domain allows incorporation of fluoride into metal oxide frameworks, providing unusual and often unprecedented structures (Gopalakrishnan, 1995; Whittingham, 1996; Zubieta, 2003) Furthermore, the metal-oxyfluoride core can be stabilized or modified by the introduction of appropriate coligands, such as organonitrogen donors of the pyridyl family. In the course of our investigations of the hydrothermal chemistry of metal oxides in the presence of fluoride anion, the title compound 
Refinement
All hydrogen atoms were discernable in the difference Fourier map. The hydrogen atoms were placed in calculated positions with C-H = 0.95 Å and included in the riding model approximation with U iso (H) = 1.2U eq (C). Fig. 1 . View of the molecular dimer of the title compound, with the atom-labeling scheme and the displacement ellipsoids drawn at the 50% probability level. Color scheme: vanadium, orange; oxygen, red; fluorine, green; nitrogen, light blue; carbon, black; hydrogen, pink. 0.0174 (7) 0.0177 (6) 0.0218 (7) 0.0049 (5) 0.0070 (5) 0.0103 (6) N1 0.0115 (7) 0.0145 (7) 0.0125 (7) 0.0039 (6) 0.0032 (6) 0.0060 (6) N2 0.0123 (7) 0.0144 (7) 0.0120 (7) 0.0044 (6) 0.0033 (6) 0.0054 (6) C1 0.0142 (8) 0.0153 (8) 0.0155 (9) 0.0053 (7) 0.0042 (7) 0.0059 (7) C2 0.0153 (9) 0.0181 (9) 0.0121 (8) 0.0032 (7) 0.0049 (7) 0.0021 (7 
sup-2 Figures

